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CERIUM OXIDE ABRASIVE AND METHOD FOR POLISHING SUBSTRATE 

PROBLEM TO BE SOLVED: To provide an abrasive which can be used for polishing a 
surface to be polished not only with no flaws, but also with high speed, by preparing a 
prinnary powder of Ce02 which has specific values with respect to a range, a central 
value, and a maximum value for particle diameters; mixing the primary powder with an 
aqueous solution containing ammo nium polyacrylate as a dispersant; and processing the 
mixture into a slurry comprising a powder having specific values with respect to a range, a 
central value, and a maximum value for particle diameters, dispersed in the solution. 

SOLUTION: A cerium compound such as Ce(C03)2.2H20 is calcined at 600 to 900°C 
for 5 to 300min under an oxidative atmosphere to produce Ce02, then the product is 
crushed using a jet mill, thereby obtaining a primary Ce02 powder having a particle 
diameter range of 10 to 600nm, a central value of 100 to 250nm and a maximum value of 
600nm or less. The Ce02 powder is mixed with an aqueous solution of a dispersnat such 
as ammonium polyacrylate, and the mixture is subjected to ultrasonic dispersion with 
stirring, to thereby prepare a slurry. The slurry is diluted with additional water and is 
passed through a filter, to obtain an abrasive in a slurry form containing, dispersed therein, 
a Ce02 powder having a specific surface area of 7 to 45m^/g, a Zeta potential 
of -lOOmV to -lOmV, an average particle diameter of 200 to 400nm, a width for a half 
value in a particle size distribution of 300nm or less and a pH of 7 to 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cerium oxide abrasive material containing the slurry distributed through the cerium oxide 
particle whose median of particle diameter the median of the diameter of a primary particle is 30- 
250nm, and is 150-600nm. 

[Claim 2] The cerium oxide abrasive material containing the slurry distributed through the cerium oxide 
particle whose median of particle diameter the median of the diameter of a primary particle is 100- 
250nm, and is 150-350nm. 

[Claim 3] The cerium oxide abrasive material containing the slurry distributed through the cerium oxide 
particle whose median of particle diameter the median of the diameter of a primary particle is 30-70nm, 
and is 250-600nm. 

[Claim 4] A cerium oxide abrasive material claim 1 whose overall diameter of a cerium oxide particle is 
3000nm or less - given [ 3 each ] in a term. 

[Claim 5] The cerium oxide abrasive material according to claim 1 or 2 whose overall diameter of a 
primary particle is 600nm or less. 

[Claim 6] The cerium oxide abrasive material according to claim 1 or 2 whose diameter of a primary 
particle is 10-600nm. 

[Claim 7] The cerium oxide abrasive material according to claim 3 whose diameter of a primary particle 
is 10-lOOnm. 

[Claim 8] A cerium oxide abrasive material claim 1 whose medium is water - given [ 7 each ] in a term. 
[Claim 9] A cerium oxide abrasive material claim 1 in which a slurry contains a dispersant - given [ 8 
each ] in a term. 

[Claim 10] A cerium oxide abrasive material claim 1 which is at least one sort as which a dispersant is 
chosen from a water-soluble organic macromolecule, a water-soluble anionic surfactant, a water-soluble 
nonionic surfactant, and a water-soluble amine - given [ 9 each ] in a term. 

[Claim 11] The cerium oxide abrasive material according to claim 10 whose dispersant is polyacrylic 
acid ammonium salt. 

[Claim 12] The cerium oxide abrasive material containing the slurry which made the water containing 
polyacrylic acid ammonium salt distribute a cerium oxide particle. 

[Claim 13] A cerium oxide abrasive material claim 1 whose cerium oxide particle is the cerium oxide 
which calcinated the carbonic acid cerium - given [12 each ] in a term. 

[Claim 14] The method of grinding the substrate characterized by grinding a substrate predetermined by 
the cerium oxide abrasive material claim 1 - given [13 each ] in a term. 

[Claim 15] The method of grinding a substrate according to claim 14 a predetermined substrate is the 
semiconductor chip with which the silica film was formed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a cerium oxide abrasive material and the method of 

grinding a substrate. 

[0002] 

[Description of the Prior Art] It sets to the production process of a semiconductor device conventionally, 
and they are plasma CVD and low voltage. - Generally the abrasive material of a colloidal silica system 
is examined as a chemical machinery abrasive material for carrying out flattening of the inorganic 
insulator layer layer, such as Si02 insulator layer formed by approaches, such as CVD. The abrasive 
material of a colloidal silica system carries out grain growth of the silica particle by the approach of 
pyrolyzing a silicic acid tetrachloride, and is manufacturing by performing pH adjustment with the alkali 
solution which does not contain alkali metal, such as anmionia. However, the polish rate of an inorganic 
insulator layer does not have sufficient rate, but such an abrasive material has a technical technical 
problem called a low polish rate in utilization. On the other hand, the cerium oxide abrasive material is 
used as glass surface polish for photo masks. A cerium oxide particle has a low degree of hardness 
compared with a silica particle or an alumina particle, therefore since a blemish cannot go into a polish 
front face easily, it is useful to finishing mirror polishing. Moreover, cerium oxide has the activity 
chemically property so that it may be known as a strong oxidizer. Taking advantage of this advantage, 
application to the chemical machinery abrasive material for insulator layers is useful. However, if the 
glass surface polishing-acids-ized cerium abrasive material for photo masks is applied to inorganic 
insulator layer polish as it is, primary particle diameter will be large, therefore a polish blemish visually 
observable on an insulator layer front face will keep close. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention offers the cerium oxide abrasive material 
which can grind polished surfaces-ed, such as Si02 insulator layer, at a high speed without a blemish, 
and the method of grinding a substrate. 
[0004] 

[Means for Solving the Problem] The cerium oxide abrasive material of this invention contains the 
slurry distributed through the cerium oxide particle whose median of particle diameter the median of the 
diameter of a primary particle is 30-250nm, and is 150-600nm. Moreover, the cerium oxide abrasive 
material of this invention can contain the slurry distributed through the cerium oxide particle whose 
median of particle diameter the median of the diameter of a primary particle is 100-250nm, and is 150- 
350nm. By the above-mentioned cerium oxide particle, the overall diameter of a primary particle has 
desirable 600nm or less, and, as for the diameter of a primary particle, it is desirable that it is 10-600nm. 
[0005] Moreover, the cerium oxide abrasive material of this invention can contain the slurry distributed 
through the cerium oxide particle whose median of particle diameter the median of the diameter of a 
primary particle is 30-70nm, and is 250-600nm. As for the diameter of a primary particle, by the above- 
mentioned cerium oxide particle, it is desirable that it is 10-lOOnm. As for the overall diameter of a 
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cerium oxide particle, in the cerium oxide abrasive material of this invention, it is desirable that it is 
3000nm or less. 

[0006] The dispersant which is at least one sort which can use water as a medium, for example, is 
chosen from a water-soluble organic macromolecule, a water-soluble anionic surfactant, a water-soluble 
nonionic surfactant, and a water-soluble amine is used, and polyacrylic acid ammonium salt is desirable. 
The cerium oxide with which the cerium oxide particle calcinated the carbonic acid cerium is used 
preferably. Predetermined substrates, such as a semiconductor chip with which it is the cerium oxide 
abrasive material of this invention, for example, the silica film was formed, can be ground. 
[0007] 

[Embodiment of the Invention] Generally cerium oxide is obtained by calcinating cerium compounds, 
such as a carbonate, a sulfate, and an oxalate. Although high-speed polish is so possible that crystallinity 
is so good that Si02 insulator layer formed with a TEOS-CVD method etc. has large primary particle 
diameter and there is little crystal distortion, there is an inclination for a polish blemish to tend to enter. 
Then, the cerium oxide particle used by this invention is produced without raising crystallinity not 
much. Moreover, since it is used for semiconductor chip polish, as for the content of alkali metal and 
halogens, it is desirable to hold down to 1 ppm or less. The abrasive material of this invention is the 
thing of a high grade, and 1 ppm or less and aluminum of Na, K, Si, Mg, calcium, Zr, Ti, nickel, Cr, and 
Fe are 10 ppm or less, respectively. 

[0008] In this invention, the calcinating method can be used as an approach of producing a cerium oxide 
particle. However, in order to produce the particle into which a polish blemish does not go, low- 
temperature baking which does not raise crystallinity as much as possible is desirable. Since the 
oxidation temperature of a cerium compound is 300 degrees C, 600 degrees C or more 900 degrees C or 
less of burning temperature are desirable, calcinating a carbonic acid cerium according to oxidizing 
atmospheres, such as oxygen gas, below 600 degrees C or more 900 degrees C for 5 to 300 minutes — it 
is desirable. Wet grinding, such as dry grinding, such as a jet mill, and a bead mill, can grind the 
calcinated cerium oxide. The jet mill is explained to 527-532 pages of the 5 volume [ of cherriical- 
industry collected works / 6th ] No. (1980). When the calcinated cerium oxide was ground by dry 
grinding, such as a jet mill, generating of the grinding remainder was observed. 
[0009] The cerium oxide slurry in this invention is obtained by distributing the constituent which 
consists of a dispersant the cerium oxide particle and water which were collected from the water solution 
containing the cerium oxide particle manufactured by the above-mentioned approach, or this water 
solution, and if needed. Although there is no limit in the concentration of a cerium oxide particle here, 
0.1 - 10% of the weight of the range is desirable from the ease of dealing with it of suspension. 
Moreover, as a dispersant, water-soluble amines, such as water-soluble nonionic surfactants, such as 
water-soluble anionic detergents, such as water-soluble organic giant molecules, such as an acrylic-acid 
polymer and its anmionium salt, a methacrylic-acid polymer and its ammonium salt, and polyvinyl 
alcohol, a lauryl ammonium sulfate, and polyoxyethylene lauryl ethereal sulfate anmionium, the 
polyoxyethylene lauryl ether, and polyethylene-glycol monostearate, monoethanolamine, and 
diethanolamine, etc. are mentioned as what does not contain metal ions. Polyacrylic acid ammonium 
salt, especially the polyacrylic acid anmionium salt of weight average molecular weight 5000-20000 are 
desirable. The addition of these dispersants has the desirable range of 0.01 to 5 weight sections to 
dispersibility, sedimentation tightness, etc, of a particle in a slurry to the cerium oxide particle 100 
weight section, and in order to heighten the dispersion effect, it is desirable to put in into a disperser at a 
particle and coincidence at the time of distributed processing. [ weight ] 

[0010] As an approach of making these cerium oxide particles distributing underwater, a homogenizer, 
an ultrasonic disperser, a ball mill, etc. can be used other than distributed processing by the usual 
agitator. In order to distribute especially a cerium oxide particle as a particle 1 micrometer or less, it is 
desirable to use wet dispersers, such as a ball mill, a vibration ball mill, a planet ball mill, and a medium 
churning type mill. Moreover, the alkaline substance which does not contain metal ions, such as aqueous 
ammonia, after the time of distributed processing or processing can be added to raise the alkalinity of a 
slurry. Although the cerium oxide abrasive material of this invention may use the above-mentioned 
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slurry as it is, it can add additives, such as N,N-diethylethanolamine, N,N-dimethylethanolainine, and 
aminoethylethanolamine, and can be made into an abrasive material. 

[001 1] The median of the diameter of a primary particle which constitutes the cerium oxide particle 
distributed by the slurry of this invention is 30-250nm, and the median of particle diameter is 150- 
600nm. The median of the diameter of a primary particle cannot grind polished surfaces-ed, such as 
Si02 insulator layer, at a high speed, if the median of less than 30nm or particle diameter is less than 
150nm, but if the median of particle diameter exceeds 600nm or the mecWan of the diameter of a primary 
particle exceeds 250nm, a blemish will occur in polished surfaces-ed, such as Si02 insulator layer. 
Moreover, a polish rate becomes it small that the cerium oxide particle whose median of particle 
diameter the median of the diameter of a primary particle is 100-250nm, and is 150-350nm is desirable, 
and each median is under the above-mentioned lower limit, and if a upper limit is exceeded, it will be 
easy to generate a blemish. By the above-mentioned cerium oxide particle, the overall diameter of a 
primary particle has desirable 600nm or less, and, as for the diameter of a primary particle, it is desirable 
that it is 10-600nm. If a primary particle exceeds a upper limit for 600nm, it will be easy to generate a 
blemish, and a polish rate becomes it small that it is less than lOnm. Moreover, a polish rate becomes it 
small that the cerium oxide particle whose median of particle diameter the median of the diameter of a 
primary particle is 30-70nm, and is 250-600nm is desirable, and each median is under the above- 
mentioned lower limit, and if a upper limit is exceeded, it will be easy to generate a blemish. By the 
above-mentioned cerium oxide particle, a polish rate becomes it small that it is desirable that it is 10- 
lOOnm as for the diameter of a primary particle, and a primary particle is less than lOnm, and if a upper 
limit is exceeded, a blemish will become easy to generate lOOnm. As for the overall diameter of a 
cerium oxide particle, in the cerium oxide abrasive material of this invention, it is desirable that it is 
3000nm or less. If the overall diameter of a cerium oxide particle exceeds 3000nm, it will be easy to 
generate a blemish. 

[0012] The grinding remainder is contained in the cerium oxide particle which ground baking cerium 
oxide by dry grinding, such as a jet mill, this grinding remaining particle differs from the floe which the 
primary particle re-condensed, the stress at the time of polish breaks, it is presumed that an activity side 
is generated, and it is thought that it has contributed to grinding polished surfaces-ed, such as Si02 
insulator layer, at a high speed without a blemish. The grinding remaining particle 3000nm or less can 
be included in the slurry of this invention. 

[0013] By this invention, the diameter of a primary particle is measured by observation by the scanning 
electron microscope (for example, S- by Hitachi, Ltd. 900 mold). The cerium oxide particle diameter 
which is a slurry particle is measured with a laser diffraction method (for example, Master[ by the 
MARUBANINSUTSURU face company ] Sizer microplus, a refractive index: 1.9285, light 
source:helium-Ne laser, absorption 0). 

[0014] The aspect ratio of the primary particle which constitutes the cerium oxide particle distributed by 
the slurry of this invention has 1-2, and a desirable median 1.3. An aspect ratio is measured by 
observation by the scanning electron microscope (for example, S- by Hitachi, Ltd. 900 mold). The value 
of structure parameter: Y which is the analysis by the powder X-ray lied belt method (RIETAN-94) as a 
cerium oxide particle distributed by the slurry of this invention, and expresses isotropic minute 
distortion can use the or more 0.01 cerium oxide particle which is 0.70 or less. It can grind at a high 
speed, without giving a blemish to a ground front face by using the cerium oxide particle which has such 
crystal distortion. 

[0015] The specific surface area of the cerium oxide particle distributed by the slurry of this invention 
has desirable 7-45m2/g. If specific surface area is under 7m2/g, it will become that it is easy to give a 
blemish to a ground front face, and when 45m2/g is exceeded, it is in the inclination for a polish rate to 
become slow. The specific surface area of the cerium oxide particle of a slurry is the same as the specific 
surface area of the cerium oxide particle distributed. The F-potential of the cerium oxide particle in the 
slurry of this invention has -lOOmV or more desirable -lOmV. It can grind at a high speed, without 
making dispersibility of a cerium oxide particle good by this, and giving a blemish to a ground front 
face. The half-value width of particle size distribution can set [ mean particle diameter ] to 300nm or 
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less the cerium oxide particle distributed by the slurry of this invention by 200nm or more 400nm or 
less. As for pH of the slurry of this invention, ten or less [ 7 or more ] are desirable, and nine or less [ 8 
or more ] are more desirable. After slurry adjustment, it puts into containers, such as polyethylene, and if 
it will be more preferably used the 7th day or more at 5-55 degrees C, leaving it 30 days or more, 
generating of a blemish will decrease. The slurry of this invention is excellent in dispersibility, its 
settling velocity is slow, and 2-hour neglect concentration rate of change is less than 10% in the location 
of every height in a with a diameter height [ Im height of 10cm ] circle. 

[0016] As the production approach of an inorganic insulator layer that the cerium oxide abrasive 
material of this invention is used, a low voltage CVD method, a plasma-CVD method, etc. are 
mentioned. The Si02 insulator-layer formation by the low voltage CVD method uses oxygen:02 as 
mono-silane:SiH4 and a source of oxygen as a source of Si. It is obtained by making this SiH4-02 
system oxidation reaction perform at low temperature about 400 degrees C or less. When [ at which 
surface flattening by the elevated-temperature reflow is attained ] doping LynnrP to accumulate, it is 
desirable to use SiH4-02-PH3 system reactant gas. A plasma-CVD method has the advantage which can 
perform the chemical reaction which needs an elevated temperature at low temperature under the usual 
thermal equihbrium. Two, a capacity-coupling mold and an inductive-coupling mold, are mentioned to a 
plasma evolution method. As reactant gas, the SiH4-N20 system gas which used N20 as SiH4 and a 
source of oxygen, and the TE0S-02 system gas (TEOS-plasma-CVD method) which used the tetra- 
ethoxy silane (TEOS) for the source of Si are mentioned as a source of Si. 250 degrees C - 400 degrees 
C and reaction pressure have [ substrate temperature ] the desirable range of 67-400Pa. Thus, elements, 
such as Lynn and boron, may be doped by Si02 insulator layer of this invention. 

[0017] The substrate with which the Si02 insulator-layer layer was formed as a predetermined substrate 
on semi-conductor substrates, such as a semi-conductor substrate, i.e., a circuit element, a semi- 
conductor substrate of the phase where the circuit pattern was formed, and a semi-conductor substrate of 
the phase where the circuit element was formed, can be used. By grinding the Si02 insulator-layer layer 
formed on such a semi-conductor substrate by the above-mentioned cerium oxide abrasive material, the 
irregularity of a Si02 insulator-layer layer front face is canceled, and it crosses all over a semi- 
conductor substrate, and considers as a smooth field. Here, the conmion polish equipment which has an 
electrode holder holding a semi-conductor substrate and the surface plate (the motor which can change a 
rotational frequency is attached) which stuck abrasive cloth (pad) as equipment to grind can be used. As 
abrasive cloth, a common nonwoven fabric, foaming polyurethane, a porosity fluororesin, etc. can be 
used, and there is especially no limit. Moreover, it is desirable to perform recessing on which a slurry 
collects to abrasive cloth. Although there is no limit in poUsh conditions, the low revolution of 100 or 
less rpm is desirable, and the pressure whose semi-conductor does not jump out of the rotational speed 
of a surface plate and which is put on a semi-conductor substrate has [ like ] desirable lkg/cm2 or less to 
the appearance which a blemish does not generate after polish. While grinding, a slurry is continuously 
supplied to abrasive cloth with a pump etc. Although there is no limit in this amount of supply, it is 
desirable that the front face of abrasive cloth is always covered by the slurry. 

[0018] the semi-conductor substrate after polish termination — a stream — it is desirable to make it dry, 
after discarding the waterdrop which adhered on the semi-conductor substrate after washing in inside 
using the spin dryer etc. well. Thus, by forming the 2nd-layer aluminum wiring on the Si02 insulator- 
layer layer by which flattening was carried out, using the above-mentioned cerium oxide abrasive 
material after forming Si02 insulator layer by the above-mentioned approach again, and grinding 
between the wiring and on wiring, the irregularity on the front face of an insulator layer is canceled, and 
it crosses all over a semi-conductor substrate, and considers as a smooth field, this process — 
predetermined number ******** __5y things, the semi-conductor of a desired number of layers is 
manufactured. 

[0019] The cerium oxide abrasive material of this invention not only in Si02 insulator layer formed in 
the semi-conductor substrate Inorganic insulator layers, such as Si02 insulator layer formed in the 
patchboard which has predetermined wiring, glass, and silicon nitride. Inorganic electric conduction 
film, such as optical glass, such as photo-mask lens prism, and FTO, The optical integrated circuit, the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 9/12/2007 



JP,10-152673,A PETAELED DESCRIPTION] 



Pages of 9 



optical switching element, and optical waveguide which consists of glass and a crystalline substance 
ingredient, It is used in order to grind semi-conductor single crystals, such as single crystals for optics, 
such as an end face of an optical fiber, and a scintillator, a solid-state-laser single crystal, LED silicon on 
sapphire for blue laser, SiC and GaP, and GaAS, the glass substrate for magnetic disks, the magnetic 
head, etc. 

[0020] Thus, the semi-conductor substrate with which Si02 insulator layer was formed with the 
predetermined substrate in this invention. Inorganic insulator layers, such as a patchboard with which 
Si02 insulator layer was formed, glass, and silicon nitride, Inorganic electric conduction film, such as 
optical glass, such as photo-mask lens prism, and ITO, The optical integrated circuit, the optical 
switching element, and optical waveguide which consists of glass and a crystalline substance ingredient, 
Semi-conductor single crystals, such as single crystals for optics, such as an end face of an optical fiber 
and a scintillator, a sohd-state-laser single crystal, LED silicon on sapphire for blue laser, SiC and GaP, 
and GaAS, the glass substrate for magnetic disks, the magnetic head, etc. are included. 
[0021] 
[Example] 

2kg of example 1 (production 1 of cerium oxide particle) carbonic-acid cerium hydrates was put into the 
container made from platinum, and about 1kg of powder of a yellowish-white color was obtained by 
calcinating in 2-hour air at 800 degrees C. When phase identification was performed for this powder 
with the X-ray diffraction method, it checked that it was cerium oxide. Baking powder particle diameter 
was 30-100 microns. When the baking powder particle front face was observed with the scanning 
electron microscope, the grain boundary of cerium oxide was observed. When the diameter of a cerium 
oxide primary particle surrounded by the grain boundary was measured, the median of the distribution 
was 190nm and maximum was 500nm. The value of structure parameter: Y to which an X diffraction 
detailed survey is performed about baking powder, and the value of structure parameter:X showing the 
diameter of a primary particle expresses 0.080 and isotropic very small distortion with the analysis by 
the lied belt method (RIETAN-94) about the result was 0.223. Dry grinding was performed for 1kg of 
cerium oxide powder using the jet mill. When observed with the scanning electron microscope about the 
grinding particle, the 3 microns [ 1 to ] big grinding remaining particle and the 0.5 to 1 -micron grinding 
remaining particle other than a particle with small diameter of a primary particle and equivalent size 
were intermingled. The grinding remaining particle is not the floe of a primary particle. The value of 
structure parameter: Y to which an X diffraction detailed survey is performed about a grinding particle, 
and the value of structure parameter:X showing the diameter of a primary particle expresses 0.085 and 
isotropic very small distortion with the analysis by the lied belt method (RIETAN-94) about the result 
was 0.264. Consequently, there is almost no diameter variate of a primary particle by grinding, and 
distortion was introduced into the particle by grinding. Furthermore, the specific-surface-area 
measurement by the BET adsorption method showed that it was 10m2/g. 

[0022] (Production 2 of a cerium oxide particle) 2kg of carbonic acid cerium hydrates was put into the 
container made from platinum, and about 1kg of powder of a yellowish-white color was obtained by 
calcinating in 2-hour air at 750 degrees C. When phase identification was performed for this powder 
with the X-ray diffraction method, it checked that it was cerium oxide. Baking powder particle diameter 
was 30-100 microns. When the baking powder particle front face was observed with the scanning 
electron microscope, the grain boundary of cerium oxide was observed. When the diameter of a cerium 
oxide primary particle surrounded by the grain boundary was measured, the median of the distribution 
was 141nm and maximum was 400nm. The value of structure parameter: Y to which an X diffraction 
detailed survey is performed about baking powder, and the value of structure parametenX showing the 
diameter of a primary particle expresses 0.101 and isotropic very small distortion with the analysis by 
the lied belt method (RIETAN-94) about the result was 0.223. Dry grinding was performed for 1kg of 
cerium oxide powder using the jet mill. When observed with the scanning electron microscope about the 
grinding particle, the 3 microns [ 1 to ] big grinding remaining particle and the 0.5 to 1 -micron grinding 
remaining particle other than a particle with small diameter of a primary particle and equivalent size 
were intermingled. The grinding remaining particle is not the floe of a primary particle. The value of 
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structure parameter: Y to which an X diffraction detailed survey is performed about a grinding particle, 
and the value of structure parameter:X showing the diameter of a primary particle expresses 0.104 and 
isotropic very small distortion with the analysis by the lied belt method (RIETAN-94) about the result 
was 0.315. Consequently, there is almost no diameter variate of a primary particle by grinding, and 
distortion was introduced into the particle by grinding. Furthermore, the specific-surface-area 
measurement by the BET adsorption method showed that it was 16m2/g. 

[0023] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 10 minutes, 
mixing and stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of polyacrylic acid 
anmionium salt water solutions and 8977g of deionized water of the above-mentioned production 1 and 
2. The obtained slurry was filtered with the 1-micron filter, and the 3wt(s).% abrasive material was 
obtained by adding deionized water further. Slurry pH was 8.3. Both medians were 200nm when the 
particle size distribution of a slurry particle were investigated using the laser diffraction method 
(measuring device: measure by Master[ by the MARUBANINSUTSURU face company ] Sizer 
microplus, refractive-index: 1.9285, light source:helium-Ne laser, and absorption 0). The particle 780nm 
or more of the diameter of grain of maximum size was zero volume %. In order to investigate the 
dispersibility of a slurry, and the charge of a slurry particle, the F-potential of a slurry was investigated. 
The cerium oxide slurry was put into the measurement eel which has attached the electrode made from 
platinum in both sides, and the electrical potential difference of lOV was impressed to two electrodes. 
The slurry particle with a charge moves to a charge and electrode side with a reverse pole by impressing 
an electrical potential difference. It can ask for the F-potential of a particle by asking for this passing 
speed. As a result of F-potential measurement, electrification was carried out to minus, respectively and 
it checked that -50mV - 63mV and an absolute value were large, and dispersibility was good. 
[0024] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the 
TEOS-plasma-CVD method was made to form was set to the electrode holder which stuck the 
adsorption pad for substrate installation to hold, on the surface plate which stuck the scouring pad made 
of porosity urethane resin, the insulator layer side was turned down, the electrode holder was carried, 
and the weight was carried so that a processing load might become 300 g/cni2 further. While the above- 
mentioned cerium oxide slurry (solid content: 3 % of the weight) was dropped at the rate of 50 cc/min 
on the surface plate, the surface plate was rotated for 2 minutes by 30rpm, and the insulator layer was 
ground. The wafer after polish was removed from the electrode holder, a stream is sufficient and the 
ultrasonic washing machine washed for 20 more minutes after washing. After washing, the spin dryer 
removed waterdrop and the wafer was dried for 10 minutes with the 120-degree C dryer. As a result of 
measuring the thickness change before and behind polish using optical interference type thickness 
measurement equipment, it turned out that an insulator layer (600nm and 580nm (polish rate: 
300nm/min., 290nm/min.)) is deleted by this polish, respectively, and it crosses all over a wafer, and has 
thickness of homogeneity. Moreover, the clear blemish was not seen when the insulator layer front face 
was observed using the optical microscope. 

[0025] 2kg of example 2 (production of cerium oxide particle) carbonic-acid cerium hydrates was put 
into the container made from platinum, and about 1kg of powder of a yellowish-white color was 
obtained by calcinating in 2-hour air at 700 degrees C. When phase identification was performed for this 
powder with the X-ray diffraction method, it checked that it was cerium oxide. Baking powder particle 
diameter was 30-100 microns. When the baking powder particle front face was observed with the 
scanning electron microscope, the grain boundary of cerium oxide was observed. When the diameter of 
a cerium oxide primary particle surrounded by the grain boundary was measured, the median of the 
distribution was 50nm and maximum was lOOnm. The value of structure parameter: Y to which an X 
diffraction detailed survey is performed about baking powder, and the value of structure parameter:X 
showing the diameter of a primary particle expresses 0.300 and isotropic very small distortion with the 
analysis by the lied belt method (RIETAN-94) about the result was 0.350. Dry grinding was performed 
for 1kg of cerium oxide powder using the jet mill. When observed with the scanning electron 
microscope about the grinding particle, the 4 microns [ 2 to ] big grinding remaining particle and the 0.5 
to 1.2-micron grinding remaining particle other than a particle with small diameter of a primary particle 
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and equivalent size were intermingled. The grinding remaining particle is not the floe of a primary 
particle. The value of structure parameteriY to which an X diffraction detailed survey is performed 
about a grinding particle, and the value of structure parameterrX showing the diameter of a primary 
particle expresses 0.302 and isotropic very small distortion with the analysis by the lied belt method 
(RIETAN-94) about the result was 0.412. Consequently, there is almost no diameter variate of a primary 
particle by grinding, and distortion was introduced into the particle by grinding. Furthermore, the 
specific-surface-area measurement by the BET adsorption method showed that it was 40m2/g. 
[0026] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 10 minutes, 
mixing and stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of poly aery he acid 
ammonium salt water solutions and 8977g of deionized water of the above-mentioned production. The 
obtained slurry was filtered with the 2-micron filter, and the 3wt(s).% abrasive material was obtained by 
adding deionized water further. Slurry pH was 8.0. When the particle size distribution of a slurry particle 
were investigated using the laser diffraction method (measuring device: microplus made from Master 
Sizer, refractive-index: 1.9285), the median was [ the particle 1430nm or more of the diameter of grain 
of maximum size ] 0% in 510nm. In order to investigate the dispersibility of a slurry, and the charge of a 
slurry particle, the F-potential of a slurry was investigated. The cerium oxide slurry was put into the 
measurement eel which has attached the electrode made from platinum in both sides, and the electrical 
potential difference of lOV was impressed to two electrodes. The slurry particle with a charge moves to 
a charge and electrode side with a reverse pole by impressing an electrical potential difference. It can 
ask for the F-potential of a particle by asking for this passing speed. As a result of F-potential 
measurement, electrification was carried out to minus and it checked that -64mV and an absolute value 
were large, and dispersibility was good. 

[0027] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the 
TEOS-plasma-CVD method was made to form was set to the electrode holder which stuck the 
adsorption pad for substrate installation to hold, on the surface plate which stuck the scouring pad made 
of porosity urethane resin, the insulator layer side was turned down, the electrode holder was carried, 
and the weight was carried so that a processing load might become 300 g/cm2 further. While the above- 
mentioned cerium oxide slurry (solid content: 3 % of the weight) was dropped at the rate of 35 cc/min 
on the surface plate, the surface plate was rotated for 2 minutes by 30rpm, and the insulator layer was 
ground. The wafer after polish was removed from the electrode holder, a stream is sufficient and the 
ultrasonic washing machine washed for 20 more minutes after washing. After washing, the spin dryer 
removed waterdrop and the wafer was dried for 10 minutes with the 120-degree C dryer. As a result of 
measuring the thickness change before and behind polish using optical interference type thickness 
measurement equipment, it turned out that a 740nm (polish rate: 370nm/min.) insulator layer is deleted 
by this polish, and it crosses all over a wafer, and has thickness of homogeneity. Moreover, the clear 
blemish was not seen when the insulator layer front face was observed using the optical microscope. 
[0028] 2kg of example 3 (production of cerium oxide particle) carbonic-acid cerium hydrates was put 
into the container made from platinum, and about 1kg of powder of a yellowish-white color was 
obtained by calcinating in 2-hour air at 800 degrees C. When phase identification was performed for this 
powder with the X-ray diffraction method, it checked that it was cerium oxide. Baking powder particle 
diameter was 30-100 microns. When the baking powder particle front face was observed with the 
scanning electron microscope, the grain boundary of cerium oxide was observed. When the diameter of 
a cerium oxide primary particle surrounded by the grain boundary was measured, the median of the 
distribution was 190nm and maximum was 500nm. The value of structure parameter: Y to which an X 
diffraction detailed survey is performed about baking powder, and the value of structure parameteriX 
showing the diameter of a primary particle expresses 0.080 and isotropic very small distortion with the 
analysis by the lied belt method (RIETAN-94) about the result was 0.223. Wet grinding was performed 
for 1kg of cerium oxide powder using the bead mill. The liquid containing a grinding particle was dried 
and the ball milling was performed for the desiccation particle. When observed with the scanning 
electron microscope about the grinding particle, it is ground to the particle of the diameter of a primary 
particle, and equivalent size, and the big grinding remainder was not seen. The value of structure 
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parameter: Y to which an X diffraction detailed survey is performed about a grinding particle, and the 
value of structure parameterrX showing the diameter of a primary particle expresses 0,085 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.300. 
Consequently, there is almost no diameter variate of a primary particle by grinding, and distortion was 
introduced into the particle by grinding. Furthermore, the specific-surface-area measurement by the BET 
adsorption method showed that it was 10m2/g. 

[0029] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 10 minutes, 
mixing and stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of polyacrylic acid 
ammonium salt water solutions and 8977g of deionized water of the above-mentioned production. The 
obtained slurry was filtered with the 1 -micron filter, and the 3wt(s).% abrasive material was obtained by 
adding deionized water further. Slurry pH was 8.3. When the particle size distribution of a slurry particle 
were investigated using the laser diffraction method (measuring device: microplus made from 
MasterSizer, refractive-index: 1.9285), the median was [ the particle 780nm or more of the diameter of 
grain of maximum size ] 0% in 290nm. In order to investigate the dispersibility of a slurry, and the 
charge of a slurry particle, the F-potential of a slurry was investigated. The cerium oxide slurry was put 
into the measurement eel which has attached the electrode made from platinum in both sides, and the 
electrical potential difference of lOV was impressed to two electrodes. The slurry particle with a charge 
moves to a charge and electrode side with a reverse pole by impressing an electrical potential difference. 
It can ask for the F-potential of a particle by asking for this passing speed. As a result of F-potential 
measurement, electrification was carried out to minus and it checked that -50mV and an absolute value 
were large, and dispersibility was good. 

[0030] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the 
TEOS-plasma-CVD method was made to form was set to the electrode holder which stuck the 
adsorption pad for substrate installation to hold, on the surface plate which stuck the scouring pad made 
of porosity urethane resin, the insulator layer side was turned down, the electrode holder was carried, 
and the weight was carried so that a processing load might become 300 g/cm2 further. While the above- 
mentioned cerium oxide slurry (solid content: 3 % of the weight) was dropped at the rate of 35 cc/min 
on the surface plate, the surface plate was rotated for 2 minutes by 30rpm, and the insulator layer was 
ground. The wafer after polish was removed from the electrode holder, a stream is sufficient and the 
ultrasonic washing machine washed for 20 more niinutes after washing. After washing, the spin dryer 
removed waterdrop and the wafer was dried for 10 minutes with the 120-degree C dryer. As a result of 
measuring the thickness change before and behind polish using optical interference type thickness 
measurement equipment, it turned out that a 560nm (polish rate: 280nm/min.) insulator layer is deleted 
by this polish, and it crosses all over a wafer, and has thickness of homogeneity. Moreover, the clear 
blemish was not seen when the insulator layer front face was observed using the optical microscope. 
[0031] 2kg of example 4 (production of cerium oxide particle) carbonic-acid cerium hydrates was put 
into the container made from platinum, and about 1kg of powder of a yellowish-white color was 
obtained by calcinating in 2-hour air at 700 degrees C. When phase identification was performed for this 
powder with the X-ray diffraction method, it checked that it was cerium oxide. Baking powder particle 
diameter was 30-100 microns. When the baking powder particle front face was observed with the 
scanning electron microscope, the grain boundary of cerium oxide was observed. When the diameter of 
a cerium oxide primary particle surrounded by the grain boundary was measured, the median of the 
distribution was 50nm and maximum was lOOnm. The value of structure parameter: Y to which an X 
diffraction detailed survey is performed about baking powder, and the value of structure parameter:X 
showing the diameter of a primary particle expresses 0.300 and isotropic very small distortion with the 
analysis by the lied belt method (RIETAN-94) about the result was 0.350. W^et grinding was performed 
for 1kg of cerium oxide powder using the bead mill. The liquid containing a grinding particle was dried 
and the ball milling was performed for the desiccation particle. When observed with the scanning 
electron microscope about the grinding particle, it is ground to the particle of the diameter of a primary 
particle, and equivalent size, and the big grinding remainder was not seen. The value of structure 
parameter: Y to which an X diffraction detailed survey is performed about a grinding particle, and the 
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value of structure parameterrX showing the diameter of a primary particle expresses 0.302 and isotropic 
very small distortion with the analysis by the lied belt method (RIETAN-94) about the result was 0.450. 
Consequently, there is almost no diameter variate of a primary particle by grinding, and distortion was 
introduced into the particle by grinding. Furthermore, the specific-surface-area measurement by the BET 
adsorption method showed that it was 40m2/g. 

[0032] (Production of a cerium oxide slurry) Ultrasonic distribution was performed for 10 minutes, 
mixing and stirring 1kg of cerium oxide particles, and 23g (40 % of the weight) of polyacryhc acid 
ammonium salt water solutions and 8977g of deionized water of the above-mentioned production. The 
obtained slurry was filtered with the 1 -micron filter, and the 3wt(s).% abrasive material was obtained by 
adding deionized water further. Slurry pH was 8.5. When the particle size distribution of a slurry particle 
were investigated using the laser diffraction method (measuring device: microplus made from 
MasterSizer, refractive-index: 1.9285), the median was [ the particle 780nm or more of the diameter of 
grain of maximum size ] 0% in 290nm. In order to investigate the dispersibility of a slurry, and the 
charge of a slurry particle, the F-potential of a slurry was investigated. The cerium oxide slurry was put 
into the measurement eel which has attached the electrode made from platinum in both sides, and the 
electrical potential difference of lOV was impressed to two electrodes. The slurry particle with a charge 
moves to a charge and electrode side with a reverse pole by impressing an electrical potential difference. 
It can ask for the F-potential of a particle by asking for this passing speed. As a result of F-potential 
measurement, electrification was carried out to minus and it checked that -65mV and an absolute value 
were large, and dispersibility was good. 

[0033] (Polish of an insulator layer layer) Si wafer in which Si02 insulator layer produced by the 
TEOS-plasma-CVD method was made to form was set to the electrode holder which stuck the 
adsorption pad for substrate installation to hold, on the surface plate which stuck the scouring pad made 
of porosity urethane resin, the insulator layer side was turned down, the electrode holder was carried, 
and the weight was carried so that a processing load might become 300 g/cm2 further. While the above- 
mentioned cerium oxide slurry (solid content: 3 % of the weight) was dropped at the rate of 35 cc/min 
on the surface plate, the surface plate was rotated for 2 minutes by 30rpm, and the insulator layer was 
ground. The wafer after polish was removed from the electrode holder, a stream is sufficient and the 
ultrasonic washing machine washed for 20 more minutes after washing. After washing, the spin dryer 
removed waterdrop and the wafer was dried for 10 minutes with the 120-degree C dryer. As a result of 
measuring the thickness change before and behind polish using optical interference type thickness 
measurement equipment, it turned out that a 400nm (polish rate: 200nm/min.) insulator layer is deleted 
by this polish, and it crosses all over a wafer, and has thickness of homogeneity. Moreover, the clear 
blemish was not seen when the insulator layer front face was observed using the optical microscope. 
[0034] About Si wafer in which Si02 insulator layer produced with the TEOS-CVD method like the 
example example of a comparison was made to form, it ground using the conmiercial silica slurry (the 
Cabot Corp. make, a trade name SS 225). pH of this commercial slurry — 10.3 — it is — Si02 particle ~ 
12.5wt(s)% ~ it contains. Polish conditions are the same as an example. Consequently, although the 
blemish by polish was not seen and polish was made by homogeneity, only the 150nm (polish rate: 
75nm/min.) insulator layer layer was able to be deleted by polish for 2 minutes. 
[0035] 

[Effect of the Invention] The abrasive material of this invention enables it to grind polished surfaces-ed, 
such as Si02 insulator layer, at a high speed without a blemish. 

[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 9/12/2007 



(19)B2j:S4#|lFJt (JP) <12) ^ §1 !|^ 1^ ^ (A) 



#M¥10- 152673 

(43)^nB ^fiK10¥(1998)6^9B 



<51)lnt.Cl' 
C 0 9 K 3/14 
B2 4B 37/00 
COIF 17/00 
C 0 8 K 3/22 
C 0 8 L 101/00 



5 5 0 



F I 

C 0 9 K 3/14 
B 2 4 B 37/00 
COIF 17/00 
C 0 8 K 3/22 
C 0 8 L 101/00 



5 5 CD 
H 
A 



OL 8 M) smn\zn< 





1flB¥9-265979 


(71)I1«8A 


000004455 












¥J«9¥(1997)9fl30B 




ncsummm^mim 2 tb i « i ^ 






(72)5BI9# 




(31)C3^^!e$^ 


4#B^-2SS770 






(32}ffMcB 


¥8(1996>9^30B 








B* (JP) 


a2mmm 


Pn mm 


(31)Sj^^S#^ 


I^HTS -258774 






(32)ajfeB 


(1996)9^300 






(33)fij&tt£SB 


B* (JP) 






(3I)fl|jt4i£SB$# 


*JBI¥8 -258776 






(32}«jfeB 


ip8 (1996) 9 ^300 






(33)SMe4i^Sia 


0* (J P) 


(74) A 










mm\z»< 



(54) ist9i(o^im mit±.^joi^mmm^^tfmL(omm& 



(57) imm 

mm^m] TEos-cvDrnTi^mttzSiOi 

-6 0 0 n ni-Cf^ffl^'S 0~2 5 0 n in-C'^> 
i^+^fflji^l 5 0->^60 0nmT-®t:^®*«3 0 00 nm 



NSDCXID: <JP 4101 S2e73A_l_» 



0-1 5 2 673 



[ JS;J<-rH 1 ] —mtf'(^CP:>'P'}m//' 3 0 - 2 5 0 n m 
'C.h *Hilt^fSc^)tj33^(iS/t/J 1 5 6 0 (.) n i^VX'^^^MM 

1 2S J - /u 2 ] — i-XfiT Si':)'*"^^/!// 1 0 0 - 2 5 0 n 
ii|-CJ;> 0 U^mc^Vp^m-M 1 5 0-33011 urc$) jS§ 

I m-^m 3 J <^^^mj}^ 3 0 - 7 0 1 1 m r 

.P>0l!i-7g<7)4'!^ifl;<»'2 5 0-6 0 0 n mX'h^B^it^ 
IP"!.. 

[R3<TR5 ] —mt.=F(^.mizmi!)i6 0 0 n niWTT^ti 
I 6 ] —mk^'iii)^ 1 0 — 6 0 0 n m T' A ^ i» 

^ 1 x{±2fam<7)jfsfi:-b 0 ^2.mm^f\. 
I mmm 1 \ -ami'm^ 1 0 1 0 0 n m-c-^> ^. is 

ffSLl fcmit-t IJ '^O^-C'.ft^lg^JJJS 1 - 1 2#JaiBil£c')fi§ 
[ m-^m 14] ISj^ If 1-13 #TRElcC7)ffiS ft-t " ; 

1 0 0 0 1 ] 

[0002] 



0 fi m- lata ftf^ss ^Bjmt h mamt, -cffiRjt* $ 
it. T> t -r^(7)r/i. ^ Uifeii^ ^T/p/y ^^m 
iiixv>vmm^'iir>xmmix^^^^.. ifj--i^j:i)U^^ - 

fz^. mmit(ziiimimmtK^:,iMmmmt''$>i>... - 

mT^->r/i s.i-m=Fiztt'<.mm/m< . if^i]'>'.>xmm 
0 < I > c '■:>(±±im(mmiz^mx' 
h^., t.fz. mit-t>j^j^ii^\mmtLx^f-Ai^^ 
ct ^> iz {t^^'=)ism^mM^m ixu:s> ... z c^m^^m^ 
L , tmimmit^Mi[mmm^^c>yMm:f/^^mxh^^.. i 

^j^mmm s- ^co^ a mmmmmmmizmmith t , 1 

[0003] 

[#)|Hfl//af?i*;LJ: :) i-^-^I^IH] .^SIBJiti, S i O^jife 
[0004 ] 

mmii, -iX&^i^<7:>i^^mi}^3 0- 2 5 0 nmT'#>0 
^^g<7)4i5^(if 1 5 0-- 6 0 0 amX'h^t&it-*: \) ^ 
J^W?-^%W\Z^^^'(tfzX y 'J — $-&tf t (7j-Cil!) h .. 

m^^ 1 0 0 - 2 5 0 n m-c-i) *ni^&citp'^im'^ 1 5 0 

-■3 5 0 n mX'$)&mt-t 0 ^yisfiL^^mmz^WL^it 
tzx 5 'J - 2r irtf t <r)T$y 5 C 1 7!)»'T§ S , ±ie<7)Sg(L 
-t: \) 'yz.m^xU, -iXf>LT-(7)Mi^mi6 0 0 nmi-UT 
^mt I < , -iiFM^mii 1 0~ 6 0 0 n ni r^)!. C i: 

[0005] ii/c*^B^<7)i§/t-t: 'J ^2.mmmii. -a^ 

Si^jtfifeli*'' 3 0-70 II m X-$.> >) f>ii^flC04"*(iI 
/^»>2 5 0 - 6 0 0 n mX'h^<mit-^ 'J '^AfiT^Sri^fliC 
'^nk^^fz.y.y[}-i:tt£h<7:>Xch^Zt/}'^X^^,. ± 

Bcomt-iz>)^j.m^x'ii. -im^mti o-i oo 

mxu. mit-t >) 'yM.m^<P)m±mu 3000 nmtJiT 
X'^h^ztf/'is-t Lt»... 

[0006] mit^t ixAiirmm-t^ z t ^<x'^ . mt 
< > 1 1 mx-h h jt^mm^m^ix. .-k r ijyi.^ 



30CI D: < JP 4 1 0 1 52673A_I_> 



(3) 



^m^l 0-1 5 267 3 



t 0 0 0 7] 

-> T f# . T E O S - C V D SlfTffM^il'S S i 

cni,<;)X\ Na, K, Si, Mg, Ca, Zr, Ti, 
N i , C I- . F e tii^ii-f ix 1 p p riiOT. A Hi 1 0 

[0008] ^^mizii^^^x . mt-^ y r^j^m't:im 

■t^iTi&tLxm^m^-mmx-^^,. tztsi. mmm^- 

3 0 0 CT-J) -S. c: i: . ^«?aflE(± 6 0 0 X:tiLh 9 0 
0 Ct J.T*»i!!?i L ^ V. K®?-t 'J '^J. ^600 rtii 9 0 

0 ctJiT-r'5~3 0 0^. mm^.m<^mitmm%x'm 

mmemms-^ (1930) 5 27-^5 3 2MlZim^ 

[0009] ^^mizmf^mit-^ o ^i^.x'y 
7- , Ai m/'H^tz mtx ^mi:/}^ ^^^ti&fm^^^%i^ 

■\t:^,ZtlzJ:-^xmi^ix&. ZZ T'lS ft-b ^MH^c^) 

1 - 1 oma.%<nfmti^i^t l^k ttz^WLMt vx 

X ^ V >' 7 'J 'I x-f ^l- eiKT > t A^cO^f^ 
Pi -f > ttStJ , .tf '.J :t =3f I, > ^ 'J ;l.x 

— f;u. ,-K'.;x^i^:^;?'t» 3— /i,^:yx^ri, — h^tr) 

45 0 0 0—2 0 0 0 0<7j>i<-t)T:^' 'J /I. KT> ^:X»Vi. 

tajJ/^lffiHr'. zix(><n9t^m(nmmi,i. 
<')fiti^<7)3i-SirttatX«tl^P6ihtt^i:'A><?>Si?fb-t i; 



^10 0 L T 0 . 0 1 fiftgpjE)» 5 **gB<7j 

mm^z'rtw^(rmzn^tmi^zM\t z t l 

[0010] ziii^>c'mit-^\) 'yi.m.'F^yifPtzTi-m^ 
it^^-fymtixii. m^<r)immizxi,-i^mm(^m 

Hiv >s ,1 y/T-g' ^ mzmit-t 'J -^Ata? l 

■»5J-S5[«i$-IBi »^ .1 fmt I V V, 1 7t . xy \} -ay 
tC T > ^ X T*^- t'C') y $r ^ S ^ V » T J{7 1> 14 

'mn^mxcth z t t^x-^ s . ^^mi^ymL-^ o aw 

N. N->'x-?-yi^x^'y-yi- r5 >\ n. N-i/.x^/i- 
x^j' y -AT 5 >\ T 5 yxf-A x^ y -a r s > ifc?:) 

[0011] *^BBc^)X7 ';-{c>ffi5[$ii?.iSfi:-fe 'J ^ 
i44-i^^mfiS£-rs-<i!:m^@<o4«.*ia{i3 0-2 5 O n 

mX'h *) . m^ScT)*^*!^ 1 5 0-6 0 0 nmXh 

5^(S;!>''i 5 0 nm*iST'.?)ii{fs i o'immm<^mm 

Il3!)<2 5 0 nm€:M/^SX{il4?S<^**fi3!/«6 0 0 n 

•6 . * 5t-^Xl!4-?S«04'^fl*>' 100-250n mTJ) 

0 mi^f5C>4'dfeli3&^' 1 5 0 - 3 5 0 n mTib '^BSft-fe <J 

^^<^«;A;fSt±6 0 0 n mlilT*'*?* L < . — iJcfi^gti 

1 0-6 0 0 nmT^-SCfcj&W* L^^, — <Ket^3&«6 
0 0 nmSr±|>Rffl^®/.^i:f«//l6ifeL^-t < . 1 0 n 

(7)^^mt'^ 3 0— 7 0 n mXh 0 S^gC04'.*(i*»'2 5 

0-600 l^mX'hhmvz^^ ^j^'m-tmt l< . 
s^ft-t '.J A&-T-c(± . -ixm-mt 1 0 - 1 0 0 n m 

■C-*> hZt-fmtL<. -ikm^ifi 1 0 n m *}1f Tife I. 
h WajIS*''J^$ <^K). 1 0 0 n m $r±|5BllS:M^ ^. 

X'ii, mit-t y '7J.^^<^)&izmi3 0 0 0 n mWT-C' 

0 0 nm^iS/:^ i;fS*5^L^-tV >,. 
[0012] mmkit-^ U '^A* j/x V/ h 5 il ^cr,$t^ . 



JSCXXID: <JP 4101Sae73A_l_> 



10-1 52673 



5* U - (-( i, 3 0 0 0 n mUXTC'Mi^B 0 
^$-.1rtf^i:3^''T'*r<.... 

[001 3 ] :^mix\ -&:^^miiit^m^ss\mm 
(/?ij.t{j: (m) B^Tm^mm s- 9 o om) tcic-ffli 

U Master S i z e r m i c r o p 1 u s , 

minm i . 9235, ■■ h « - n e u— r— , 1® 
11x0 ) i,zX'.>xm'^~tz>.. 

m (mtii (t*) BiLmi¥mm s-g 0 om) izx?^ 
AN - 9 4 ) izx 7^fimvmmm'm^mh^mm^i 

— ^- : YtfOfiA.'O. 0 1U±0. 7 0WTT-,fo-5. 
Hfift-t 'J Afa^^ ffiR^^^ C t ^ .„ C c?) J; -5 

[00151 3|!;^BJ!<7:)X7 -(c^8i$ii/::itft-t 'J 9 

<'S:0, 4 5m2, -g$-^;t^i:W)Sjiie//ii<:3;-'2.*i, 
iHltc.-^ I. . f7 >J - c7:)j5§(t-t <; i':)i:taffiim{i^ 

1 0 0 mvi:Lt- 1 omv^mi lkk zixizx or^^L 
-t \) ^j^fiL^<oii-m.i^^B:Miz Lwmmmmizm^-A')- 

2 0 0 n rriyji4 0 0 n mUi.TX'nmif^a.)^mm^^3 

0 0 n TriJ,::J.Tt -r ^ ^ i: /)>X'^ h , 2|s:3%BB«^.)X 7 'J -c^) 
P Hti 7 J;|± 1 0 imm^ L < , Sl.U±9t;.T**J: 0 
.4? i L V > <. .7. 7 'J - Wmk , 4^- X -f u- >^(7)Sf|(c A 
it5- 5 5-CT7aW.±. J; OS?iL <{13 0BW±JiC 

y -{i^i-sx«:tc^nztr^jtK*iji< . 1 0 c mig$ 

1 mpm^<7)Kom^<^Mm.x'{, 2^wMmm£.[m 

mmmmt. s i lt^ y> 7> .• s i H4 , i§ 

(LRfES: 4 0 0 r S@tiT^7)fftS-C-lT*5Hi-?. C >; (2 J: •) 



(i. S i t LT S i H4 , Lt: N, OSrtflv ^tz 

S i H4 -N.O^;;^?X.>:-7^j, ^xh^i.v'^y (TEO 
S ) 2: S i jmffl I, ^fz T E O S - Ol^x fix ( T E O S 

-ri7.7:vcvDife) imwhiih... SitRaii{i2 5o 

'C- 4 0 0 C, RJ5Si±.i3W6 7—4 0 0 P a (7j^jtiJ)i!f 
ifc L \ ».., I c? ) J; rj , *?6BJJc7) s i 0 ,immz\,t \) 
> , 'i> "^^^OiitWfi K - 7° $ ixx t >r t il I v., 
[0017] )Tr.5Ei^).®1gt LT . -l--#*3£«^^-43*>|5| 

nnn=tim^ $ ft/:: PS|fti'.i^(itsS*K#£7>^f4xffi«K 

$r±fei§fii-t D '^.i.wisaf'JT'Wtt-r 4 ^ t tc i o -c. s 

'M.'^X^mtimh-th.. -ICIT'. lUTlg-t-SSIffit LT 
/S{i4i#(4sy/^RZ/ai$ >|^tc 1 0 0 r p nUMT^^Xftini 

«r:;«)W-4 L < . "mwwm.zMthKMmmmzmh- 

^^L^i»atci kg/ cm2OT7!/«»iLv>. W^L 
"Ct'-^fel. 5ff®?|jt;(i.x^ U — ^'■K> 7'^T'ji©gW(Cfft 

%\,Z7. =y V -X^ihixX \i^?,Zb tL VK 
[0018] W»*?Tf*<7)ifiji(^SflR<i, j3£7lc4«T-^ < 

■dimk. X t" > K 5 Y -^^$r fflv ^x^m^mwL±.\,z 

ltzy\'.m^\Lv\Ut LX/)^hmm$thZbi)mt. L 
IV., CiOJ: otcL TTOfL^^l/L'S i Oi.*eiBill^£0± 

ii^v^m^^^z'm^jtAi-nmzx ^} s i o.iimwiim 
mk. limits 'J 'yM.wmm^mv^xmm^^ i > {c 

iSo T Tit =i-gp >: -r c c)TM. t i^-^wm *) m-tz t 

[0019] ^^micMit-^ \) 'yM.mmmu, ^i^m 
mznm^ixfzs i o2^ifjs^-{tT-=5r< . m^comM 

^"^■t^iyimmizwm^iLfzs i Oi^mm. nyx, 

x^f^^'mmx-m^^ixhiLmmn ■ it?^^ 
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[0020] i ri iz::^%mizii\>^xmr^(^mw.t 
ti, S i 02*6Jtig*«ffM$ii^v:^#f*«lg. S i O^Jg 

mm.. S i C , G a P , G a. A SI?(7)2ji5^f^^|±gB ^ ^ 
[002 1] 

mtm 1 

S Sr ^^^m^^zKiX. S 0 0 X:T' 2 B#^Sm4'T'^^ 
$r X||l(uIiJfft•<:'ffl|Sl5ES■^To7'ci: «i6igfL-t 'J ^i^Xh 

^^t^muLti^ mmumtL^mts o— i o o 5 

mzmt-ixtzMit-t iJ '^-i.-im^S^MJEt /ci: C 
. ■e^^)->Jr^^i^r)"f3^^i*'' 1 9 0 n m . ft::*:^*^ 5 0 0 n 

m X'h o . mf&nmzr>\^ >T XltiniUf ff^SJ^E^ tT 
' , 'l<7MMl,Z-0 1 »t 'J - I- ]- ife ( R I e t a n - 

94 ) tcJ:a«ff-C. -<J:f4^^fI5:^;i:)^:m3tAx"^.X- 

it N'^ — - : Y crmtf'' 0 . 2 2 3 T%t) ... Mit^ 

C-^. -^X&^@t|p|^-^-f .X<7).'lN$55:t4i=^i7)ffe{c, 1 
5 n >';<)'^> 3 5 n x?);:^ 4 ^-r'^l^?S 0 S^i: 0 . 5 

ij-f^yi ii'y3><7)m^m>')n^i}m^LXi^tz. m^n 
fi h& ( R I ETAN-94 ) izj:^mmx\ —mt^ 

'^i:^i:>-tm^^<y;< — :P- : X<7)ffl*tO. 0 8 5. ^ 

2 6 4 x-h o fz ... z cr.)ism , mmz x -a^n^imBi 
x^^fz. ^hizBETmizj:&tmmmmm.<r>^M^ i 

[00 2 2] ( mit-t >J OM,1ttL'T-<ryi'^m 2 ) ^-t >J 
-i,7hft!t*j 2 k g a AM!g§l(C7./-t .750 'Ct' 2 mm 

^^'pxm^s.-t^ ztizj:o n& e.c^m^&i^ i k st# 
5^.:,. z<7>m^^xiiSL^inmx'nmiEii:'fir>tztz^mit 



~ 1 0 0 s ^'u> x\h'^t:. mi.^my.'mmim^m 
Mitztz^y. ■e<^yyi-^iC7)^4im^n 4 1 inn. mi^m 

//4 0 0 n m-Cvfi o . im^MzrA ^X XMEltffi^ 
iR9^$:m». -5-«')iiS*{C-:H^T'.J-h^/H-^ (R I E 

TAN-94)tcj:^ mmx\ fl«:«*)-n»jt 

.'iy^-f' - : xcoiiA'to .10 1, mijfs^m<!^^m.^^ 

imvi^^n-ofz. nvt^^^iz-oK^x^mMT-mmmx- 

Lfz y.z^. -rK%t=F'i^ t mm-^ti .x<7:)/js$ ^-©^ 

c^M^z . 1 5 :^ o >' A» ^> 3 S n > <7)::^ ^ ^-^5*?^ 0 f 4 

m^tzov >T x*«[£irr»2&ai)JE^fft > . ^-i^JMStzoi* 
X 'J- h'^./l- ( R I ETA N - 9 4 ) J:^M1ff 

0. 104, mMm^j'-m^^mh-tmrn^^y^-^ 

- : Y(7)(S*J0. 3 1 5X'$)-^fz.. CCOMm. emci 

(zS-?;iA»^A$tiTV >7t, $ 'btcB ET^{z±^Jt*B 

. 1 6 m 2/ s Tct) -S. t *i4:>*»-:. , 
[0023] ( mit-t U AX ^ (J -(Dim ) ±l5mM 

1 . 2c7)8Sfl:^r (J -^A^^ 1 k g tdtriJ T:?' u /i-fi§r :^ 
t-'^AJg?K*§rTE ( 4 0«*% ) 2 3 g tm^^yA^a 
9 7 7 g Sr^I^L , }«?JfL^;i»«iiS^j!fe-«-gt$r 1 O^fS 

?oWeSiJ$-#:t. J7>7'.J-pH(i8. 3-Cife-:»t<. 

>'-f >-.X-y;|, .X y >y|±MM aster S i z e r 
m i c r o p 1 u s , ®t/f^ : 1 . 9 2 8 5. ^W. : 
He-Ne^—^^'-. ©IRO-CSO^) ^rili'<3tt 
Z h - 't'5^ffl*'i: t tC 2 0 0 n m X'h o ... #^f4^fl 
t± 7 8 0 n m yj:c7)^4^*i- 0 (ilMl %X'h fz „ X 7 U — 

fiitl OVco^E'SrPflDt/::... «ES:epja-^^c:i:tcJ: 

r>'^miz%miri> , C i^)f?i!)jlrK$r3<tf^ S J: 0 

^i^-?^^•?•-^-:^x^;(tfl:L. -5 0mV, - 
6 3 m V m^WM^ # < 5i-H5t1±7!)Jmitr#.) hzt^w 

[0024] ( wmm<rm^ ) ff.i^-^^>«fl^]ix o wtt 

ffli7)iS«^< v HSrftSO tttt/t:*'!- tJ'-tCTE OS-T^ 
.XV C V D ^t'^S L Jt S i O 2 ^mm^W}^ $ -li-fv: s 
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^fe-ti- . $ h ictn:. 3 0 0 g / c m 2 (c ^ i f) 
m L s: ic-y-Jt ., .?e3g±c±iet^)gs fk-t -j a .7. ^ - 
(mmii- : 3m.m%) s: 5 o c c . m i naiMmTmr 

L^A<<^:>, lESS^ 3 0 r pm'T:'2 ^raiHll£$-|^. i&^m 

j!!i 'kT-^ < jJtm:^, ita^^iJt^f ate J: 0 $ 2 0 5m 
^Jt^^> L /C. ?M»f^. ^x.'N2r.7.f> Ki7 -f-V— -C'^iflSS: 

I f-zm^. Z <7mmiZ i. 0 ^iX'ciL 6 0 0 n jn . 5 S 0 
n m ( ffjffgjiJiS : 3 0 0 n m/in in. , 2 9 0 n m 
Ill i n . ) <7)ffiffi^:^>'S"K>iL, '>x>'\:^ffltcigoT*^— 

<^.)f^^*tZ^":>X\'^^Zt:')H-:)t'-.>fz., ifz. ^'^W^M 

[00 2 51 ||Jiea|2 

( Mit-t [) OA!g[i^oflHM) Ptgg-b IJ '^A7}cfo!(%2 k g 
Sr m-^mm^lzXil, 7 0 0 CT' 2 B*raS;^4'Tt^fi)c-r 

x^mimx'mmijE.i:rT-:>fztz^:,mit't o ^j^x-h^ 
zt^ mu Ltz ... im.mmk^mt 3 o - 1 o o s n 
yx'h-ytz, im.mmtL^^m'5:'^-Amm^mmM.xm 

'f<7>imc'M^')im^^5 0 n in . mi^m-/)^ 1 0 0 n niT'* 
ifi*t=0(,^T V-h^n^bm ( R I E TAN - 9 4 ) iZ 

(^mtfi 0 . 3 0 0, ^m^-tmrn* n-^ ^ 

-.-^ - : \V)tI*^ 0 .350 Xh r>tz. SSfL-fe \} 

mtL^\,z"j\^xm^m.m^mmMxwm ttztz^. — 

Mi^-i^t m^V-^ Xt^X'h^^U^f-c^ymz , 2 = o >• 

2 5 a >if.m^m <') U'=?'i)m^ i x i tm o f ^ 

"Fii. -irM^cnmMii:Xli^j:^\. mni&^lz-:>\,^x X 

& (F{ I ETAN-94 ) 
^:f?-1-MitV\*f7;<-5' - : XcTjffly/o . 3 0 2. 

2-c-^)o/j., za.)is^^ V7jmzj:i,-miL^^mmim 

t/^t'tc< . itzfmizX *rfiL-Tlz^A.t^m?^^ixX\>^ 
tz.. ^ ^iZBErmiZX^itmmm&mer>^m. 4 0m 

' ,- " s X'^ 6Zt tiH-:)t^ -. fz ... 

[ 0 0 2 6] ( igft-t: IJ r> AX f7 !J -co f^l^ ) ±ief^M 

<7)i§fi:-fe ij "-/A^ai^ 1 k g t .-K g 'J /HST>'t^'> 
As.7fQ^^R ( 4 0 m.m.% ) 2 3 g t aie^ ^> tks 977 

/c. %hixfzX^\}—^2i.7\Dyy^il'9—X'^m'^ 
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)t?PJ$:'ft/c,. .7.f7»i-pH{±8. OXhr>tz.: 

u^mmmri&i^—f~mr& mmmm : iwa s t. 

e r Size rS^in 1 c r o p 1 n s , mifr^ : 1 . 
9 2S 5 ) Srfflt^TllsK/ciiCo, 4'^ffi//5 1 0 nm 
■C'. mi^-J-mi 1 4 3 0 nmkl±<r)m=FifiO%X'J?>-.> 
X y >.t -cr,:>tWLmi^t/X y >j -u^c'.mm^rm^ 
Z>fzib^ Xy\)—a)Az—:9m{iL7:m^'^fz,. mimz^Mm^ 
mffiSrK 0 HlfX .t, S 9m^iHzMit-t V 'yj^^.x y \) - 

^ii(^}m^in-jm.mmizmb-t^ ,. ^<7:)#8j)jis$: 

■^-^miiim^crii^m. ■^^^XlZ^t, -64mV 

>: mam-ki^ < mm//>mxh h z t ^ms. itz ... 
[ 0 0 2 7 J { mmmcmm > m^-t^^mwM o fttt 

.V H S:ft!i ») Yttt/C7nyl.'y-{cT E OS- r 7 

i -^xy N Sr -b y h L . :^^TLH'> I' ^ > ffl)iWI5c7)?iJFJ®y i .y 

$'b(cJnxSna//3 o o g/cm^tc^^^ j: 
S L Sr«c-li-7t . im±.f,z±M<7m^^ X y - 
( mm^t : 3 Si?.'. ) Sr 3 5 c c /m i n OjlKt'^gT 

L=5:*»*^. 5Eass:3o rpm-<:'2>j-r8i[iii£$-ii-. itmm 
ii57i<-c-ft < mmk. m^-i&dii^miz^ o $ '"i>i;2 o 

I fz^^, ZcTMmiZj: 0 7 4 0 nm mmMSS. : 3 7 
0nm,- min. ) <?4£lill7'/|^fji':>ii. JL.f s^miZ^. 
'->X^—ffM^i>ztc'>x\.^^Zti}H:>i}-^tz. ttz. % 

[0 028] mmms 

( ISfL-t ^M^^<7.->\m ) ^iS-b 'J ^jt.,'J<-fa!r^) 2 k g 
S:a^l!^StCAfu 8 0 0t:T-2B#ia^S?.+T-<ifi)£-r 

^ (c J: ':)»afe£7)i';}5i^^$!j i k sntz. za.m^i: 
xmMtsxmx'nmM^'ii->fz t z o^fk-t ^i.x'h^ 
zti mm ifz ... 3o-ioo=j?D 
yx'h -5 fz . ^mmmk=mmi T^^mrf-mmx-m 
mitztz^>, mt^')^i.c7)ii^mm'm^ixf^.. %m 

(zmtixfzMit-^ \) ^J^-mi'Fm^mml fz tZb. 

'K^y^mi'^^im i 9 0 nm, mrk\ms 0 0 nm-C- 
h-^tz, mw^Mz-jv^xxmmnnmm^%:nvK -e 

<r)%Mmz-y «r '.J — N ^/H- ^£ ( R I E T A N - 9 4 ) 
^ZXMmX\ ~mtlr'mm.ir>-i-mW<yA — 9- : 

x<7)m:h'0 . 0 8 0. mumwL^i'^m.^irm^tmm.'^y 
m^i k8^\z'-xs.fi$:m\>^xm3mjii^i:fjr>tz. m 
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V '-C X|&|gDTf-§^-j!5l5E$ > . 'Ci7)T*:*tCO(, »-C !J — h 
'^/l Y-m (RI ETAN-94 ) tCi^ftfflfC'. -iJC^ 
^f;]^ 2: *4:i-rfll3t ' n 7 .p< - - : X <7.>(it*f 0 . OS 5, 

*i L-C I. >7t $ B E T^l;: J: l>lt.«iBfljffl|5E<7)«g 
t 0 0 2 9 ] ( fL-t ^J^X^ >) -crri^ ) ±Mim 

j..m<mm. ( 4 0 max ) isgt m >*s 977 

f# /^jiLit -X 5 - 2r 1 S ^» n > 7 < /(. -i'—X'^M^ 
L , $*3tcMY5r>*^in;c^C:i:(cJ: 0 3wt . %?9f 
I^S'J^rff;^^.. Xy>J-pHliS. SXh'^'^z, — 
fjiW.)teJt>i-1^2r U— y^-EIJ/fa <<mitl§H : M a s t. 
e r S i z e rMm i c r o p 1 u s , Stfr^ : 1 . 9 
2 8 5) 5rfflW>-CP>^7^ct vl ^ , tK^iS*«'2 9 0 n m 
T' . BMiL^Uli 7 S 0 n III J;J.±<7)f5^5!,f o %T'^> o 

mi£'5r IR f+ttX 3f> S (^Ig (L-b H A X 5 'J - 
S:7^fL, M^flBtci 0Vc7)fl|EE*-MPLfv:.. ttE^epjD 

^ .1 i: IC J; >m-TfJ-t:-.^€(S$-5R*^.?. w t^^'C'S' -S. . 
-t'-.^m(2iS!l5Ei7)i^^, v^->-.X(c^«L, -5 0mV 

[00301 ( *e*iiigi«<^i!ff® ) ^wthmm •? wt 

ffl(7)0fj^.'s' •/ K^rftSOf+tt/cd^/ir-tCTEO s -r? 
-xvc VD^-C'f^imy^s i o £$ejf:JK$rfM S 

H $: ftS 0 Wf+Tt 5e&htcSfei»ll® $-Tt: LT H^/l $• 

Bc-tt , $ <v (ctinxjnffi*' 3 0 0 g . c m ' tc^' S J: ^ 
a L 2r ®ii-7t: ,. .1e^±(c±K<7jBS ft-fe 'J ^ .?s 7 U - 
(llf:^^^' : 3fi*%) 5: 3 5 c c /'ni i vi<r)m^XmT 
L^-**^>, ^S-SOr pmT'2^P50SE$-li-. *fe«t8g 

mcc^ < , ti^i^^jfe^fjitc i o $ ic 2 0 

Lfc^M. ZcmmiZj: ') 5 6 0 nm (Wig-illt : 2 8 
Onni, III in.) C)m^Wj^'W\^:^il. '>x/v^ffi(cjg 

^mm^^m\>^xs&mmmm^fmitz!t: i^:>, 0351=3: 



[0031] ^Stef5lj4 

( BgfL-t Afi^C) f1r|g ) U t*/ A 2kg 

Sra^^WSslCAil., 7 0 0-C.-C'2B§|^S;m4'-C-:)5!B)t-r 

Xia®Df{fe-C'faia|^$rff -:>/:: t ; ^ffirft-b U 'y^X'h^ 

zt&mtis. i tz .. mmhm^i'^w.i 3 o - 1 o o $ o 
^ L i: .1 ^ . m.wc w ^Kom.^ii'ifm^ix.tz m.^ 

izmattiitlit^ 0 »> A-i$:f4^fI$:M^ LtztZ^. 
^c^ i)'^<7)4' 5^11**5 0 1-1 in . 1 0 0 n mX'$) 

-yfz:. 'im.vm^Z'o\^xx.*^mtf\n'&m^^'iiyiK -ico 

*SS(COV>T'J — h'<../H-ffi ( Fi 1 ETAN-9 4) dZ 

x^fmx\ -'im'=irm^mh-tmm^^y^-^- : x 
£ojt//o . 3 0 0, mumijsi'j'-m^irmh-tim' 

- 9 - : Y 0 . 3 5 0 X\h tz ... ft-t 0 I-^W 

* 1 k g h'- X S /l. ^ H^v ^Xi^^m^i^ -> t: . fT^t^ 

-yfz ... f^mt^iz-A ^x'^^m.m^m^^x'wm itz t 
z^j . —nrji^mtmm^^ xc^M^tx-mi^-^nxn 

•) . ^ ^ ^j:fmm *) li a ^:>ixKc/j^ -:. /c r^5^^^ (CO I, » 
T x*||5i|)f«f?&ira^S'^f ^<^)^mic-:>v >T 0-h<. 

)i hm ( R I E T A N - 9 4 ) tzx^mvix . —mi^ 

g*r ^^5-r^3t 'N°^ X - Xc7>fi//o . 3 0 2,^ 

lity^U'ymii^imy-tmjik.' <7 -.^ - : y c^jjay/ o . 
4 5ox't>r,tz. z<7.->i^m, isimzxt-mi^imm. 
imt/'^t'^j:<, t fzr>)mz X D u=Fizm^i}'^mx $ il 
x\,^fz. ^ '^izBETmizx^^itmmmmM'^)^^. 4 

0 in 2 g X-$> i>Zt ti^hi)^ 0 tz . 
[0032] ( Kft-t [} ^a:x y [) -er>im ) ±iiim 
<^)i^it-t U -^A^T 1 k st^'.} r9 'J;H$T> 
Atar)<i:g?g ( 4 0fi«%) 2 3 g hfltt^ :=r> *S 9 7 7 

^h\.zM^^yA^^'^v^i.hZt\.zX^3^t. %m 
^^W\%tz.. .7>7'J-pHti:S. "^Xh-^fz., .xyij- 

n^i^mmif-^^v-^-mmmi (m^i^m. : Ma s t 

e r S i z e r$?ni i c r o p 1 vi s , Stff^ : 1 . 9 

2 8 5) »Tii</i tZ<>. ^^m^''2 9 0 n m 

X' . Ai^^mi 7 S 0 n m0J:f 0 ?b X<h r, 

fz ... X y [I -cn^^ittiXr/x. y >J ~n.^cr,mMi:m^<^ 

7^fzi^. xy >j-<^.)-^-i^m{iLi:m^z, f^mizB±m 
^a? 0 m-fx h h m-^^Mzmt-^ \) ^ ax ^ 'j - 

*:7JL. 0Vi7)^BE^EpipL/v:.., mff^tPSp 

s J; om^c'j-e-.^mfci*-**^^ c y. ffix-^ h . 

-fe'- 9W^m%(f^% . ^ -f .7. L . - 6 5 in V 

y. ¥&^m.-)f-±^ < ^gjttt//^«f i>zt^mz ifz . 
[00331 ( ^ii:mm<r>mm > 9km-t?,mwLSi o#tt 
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(S) 
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mc'M'^^'^ y J> *r RA 0 m'Tfz^M y-lZT E O S - 7"^ 
X-/ C V D ft-C- mm I tz S i O > Jcif M ^ ffM $ itti S 

i -^^xM^-t v K L . 5^iLH''/i' .^'>^^lfl^l^s^')fi^ltJ5/^•.v 

itfe-ii: . $ ^> CCliPXiUffi?'/ 3 0 0 g / c m - (C^- J; :i 

(Hf^^f : 3ffifi5'., ) 1-3 5 c c iii i n <7)3$ ff TiST 
L^-//*:>. 5e2Sar30r pm-C-25j-r^li!]fe$-li-, jfeltil 
Lti. SHtgf^'^x./ Nf: .-n/i <.^JK 0 i/i. i.x , 

liftiL . 1 20 Cc7)lz:t«^-c i 0 5)-rBm*«;^-ti-/::.., 7t-T 

L Tt^-m , C <7)«JTfS(C J: 0 4 0 0 11 rn ( mmi^m : 2 0 
Onm/min. ) cr^imt>mfU)>ii, ^:C'\±W\lzm. 



[ 0 0 3 1 1 itmm 

mmmt mmtzr eos- c v d mx-itm l s i o 2 

■:7 - ( -^f A- .if y N ttM . fSif?.-& SS225)^fflV>-C 

'ifff??*:^-:'?^^... -I(7)rf5fiRX5';-<7:)pH{il 0. 3-C. 
SiOg ©T- Sri 2. 5w t > ^ i> iOfS^ ^ . 

mmiZX 0 15 0 nm ( WltiUS : 7 5 nm.. m i 
n . ) f L/»^HjiJit'5;-A^^. ... 

[00351 

... 



70>' h'^— >'(7)^g! 

(51)Int.Cl.« MgiJiE-^ 

C 0 9 C 1/fiS 

H 01 L 21/304 3 2 1 

(72)^Bii^ m-iK n 



p I 

c 0 9 c im 

H 0 1 L 21/304 3 2 1 P 

jj5u:ai*3t:^ttiJLi*ix*irt 
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